
SUPPLEMENTAL MATERIAL 

 

Text A1. 

 

To evaluate the degree of support for interactive range-limit theory (iRLT) – an extension of 

range-limit theory (RLT) – and the extent to which biotic interactions varied by trophic level, we 

performed a literature review of terrestrial and arboreal mammals from North America with an 

initial criterion of 30 genera from 10 families, representing 5 orders (Table S1). We chose genera 

as the finest taxonomic resolution because most studies included the genus name of a focal 

species, rather than higher taxonomic levels. We opportunistically included genera when our 

search results provided studies that were within the focus of the review, yet not included on the 

original list. We noted the occurrence of these genera in the text and tables below. 

 

We used 2 approaches to search for literature. We used a systematic approach conducting 5 

unique searches on the Web of Science (WOS) and 2 on Google Scholar (GS), using the same 

search terms for those that overlapped (Table S2). Note that GS has a 256-character limit and 

only provides the first 1,000 results so we performed multiple GS searches for each unique 

search. We also took a non-systematic approach, searching for literature on taxa that we were 

more familiar with, including our own studies. This approach allowed us to increase our sample 

size and find local and regional studies that evaluated causal mechanisms influencing fitness 

along range edges. It also provided older literature that may have used terminology different than 

the search terms we used. We distinguished between systematic and non-systematic searches and 

summarized each. 

  

From 23-31 January 2019, we performed two different searches based on the aforementioned 

criteria. Our first and second WOS searches provided a total of 63 and 11 results, respectively 

(Table S2). Our first and second GS searches provided a total of 6,620 and 1,758 results, 

respectively (Table S2). Our third – fifth searches from WOS provided a total of 358, 9, and 65 

results, respectively (Table S2). From this list, we searched through each result, first examining 

the title and abstract to determine if the study met our criteria. For our first search, we obtained 

33 and 112 relevant papers from WOS and GS, respectively. Our second search provided 3 and 

34 relevant papers from WOS and GS, respectively (Table S2). We found 19, 4, and 22 relevant 

papers from our remaining WOS searches (Table S2). Note that GS typically provides more 

results as it does not filter out gray literature. Our combined search (taking overlap among and 

within searches and search engines into account) resulted in a total of 97 papers. We then split 

multi-species papers or those that evaluated dynamics along multiple edges (e.g., upper and 

lower elevation edges) into separate entries in order to evaluate each species separately. 

Combined, our systematic review provided a total of 135 entries that met our criteria. Our non-

systematic review yielded 131 unique papers (154 after splitting multi-species papers into 

separate entries); of these, 33 of the papers overlapped with the systematic review. Accounting 

for multi-species studies, we narrowed our review to 342 entries from 257 unique papers. 

 

To narrow our review further, we searched through each of the 342 papers and tallied multiple 

items, including the latitudinal/altitudinal edge (High-latitude/altitude, Low-latitude/altitude), 

ecological variable measured in the study (e.g., Distribution, Survival), abiotic factor (e.g., 

Temperature), biotic factor (e.g., Habitat), abiotic and biotic responses (Positive, Negative, 



Neutral, Inferred, NA), biotic interaction (Yes, Inferred, NA), biotic interaction type (e.g., 

Competition, Predation), whether or not the study was conducted beyond the limit of the species 

range (Yes/No), and the type of study (Observational, Experimental, Descriptive). Note, we 

recorded positive or negative abiotic or biotic responses if the study indicated a statistically 

significant effect; a neutral assignment indicated no statistical relationship. We also recorded if 

the study evaluated static or dynamic range edge dynamics, and if the latter we recorded if the 

population(s) expanded, contracted, or remained stable. Finally, we assigned the scale (Local, 

Regional, Geographic) of each study based on the following criteria. We characterized studies as 

“Local” if they only sampled one population or a subset of a population; these studies usually 

used methods such as radio-telemetry that are typically limited to local extents. We labeled 

studies as “Regional” if they sampled >1 population and/or used survey methods that allow for 

broad spatial sampling (e.g., camera surveys). Lastly, we characterized studies as “Geographical” 

if the authors explicitly noted that they surveyed the entire geographic range of a species; these 

studies often used museum or harvest data. To increase the accuracy of our classifications, we 

paid special attention to the text of each article to determine whether a study was “Local”, 

“Regional”, or “Geographic” and used these clues to further refine the scale of the study. 

Although, these definitions of scale may be somewhat arbitrary, these criteria allowed us to filter 

our results to ensure we were including studies that were appropriate for evaluating iRLT (i.e., 

we were not biasing results based on local patterns). We omitted any papers that were reviews 

(unless they also included a single-species case study) or not conducted along or near range 

limits. These final criteria reduced our list from 257 to 217 unique papers (342 to 290 entries, 

including papers with multi-species). These papers are listed below in the reference section. Our 

search from the systematic and non-systematic reviews increased the number of families and 

genera to 15 and 31, respectively, and provided a total of 52 species. We used these remaining 

studies to evaluate iRLT and the extent to which biotic interactions varied by trophic levels. 

 

To evaluate support for iRLT, we selected studies that evaluated regional and geographic scale 

distribution (i.e., first and second order resource selection; sensu Johnson, 1980) or abundance; 

studies of abundance were rare and only represent a small proportion of our review. This reduced 

our list from 290 to 216 entries and excluded many of the local studies which evaluated 

measurements of fitness (e.g., survival); the latter entries were used to discuss the possible 

mechanisms limiting populations along range edges and evaluate the extent to which biotic 

interactions varied by trophic level. We filtered the distribution studies based on 2 criteria. Our 

primary method for evaluating iRLT included only those studies that evaluated abiotic and biotic 

factors (138 entries). Our secondary method only included studies that evaluated abiotic or biotic 

factors (78 entries). We evaluated evidence for iRLT based on 2 criteria: We expected that the 

original predictions of RLT would be evident (negative abiotic factors along high-

latitude/altitude limits and negative biotic interactions along low-latitude/altitude limits), except 

for two caveats; studies of populations along high-latitude/altitude limits would also document 

strong and positive biotic effects, whereas those along low-latitude/altitude limits would detect 

strong and positive associations with abiotic factors. Accordingly, we tallied the number of 

positive and negative abiotic factors and biotic factors along each edge and provide results in 

Table 2 of the manuscript, which includes 138 studies that evaluated both abiotic and biotic 

factors, and those that only include abiotic or biotic factors (n = 78) are listed in Table S4. For 

distribution-level studies we also tallied the number of studies that documented range shifts 



along high-latitude/altitude or low-latitude/altitude limits. We summarized the results in Table 

S5. 

 

To evaluate if there were any potential biases from our non-systematic search, we conducted 

Fisher-exact tests of independence to 1) determine if the frequency of positive, neutral, or 

negative abiotic and biotic factors along range edges (High/Low) differed between search types, 

and 2) the frequency of biotic interactions differed between search types. We set α =0.05 and 

considered our systematic review to be biased if P <0.05. All analyses were performed using the 

‘fisher.test’ function in R (R Development Core Team, 2018). We did not find any statistical 

differences between search types for the frequency of positive, neutral, and negative 1) abiotic 

factors along high-latitude/altitude limits (P = 0.636), 2) abiotic factors along low-

latitude/altitude limits (P = 0.306), and 3) biotic factors along low-latitude/altitude limits (P = 

0.332). Our non-systematic review found a higher frequency of studies that reported positive 

biotic factors along high-latitude/altitude limits (P = 0.044). However, the systematic review also 

indicated a higher number of positive, rather than negative, biotic factors along upper range 

limits. Finally, we did not detect any differences between search types for the frequency of biotic 

interactions along high- and low-latitude/altitude limits (P = 1). Overall, we considered the 

additional entries provided by our non-systematic review to be complementary, with only a slight 

positive bias towards positive biotic factors along high latitude/altitude limits. Summaries of data 

used for these tests are listed in Table S6 and Table S7. 

 

We used a similar approach to evaluate the extent to which biotic interactions varied by trophic 

level. Of the 290 entries, 96 evaluated biotic interactions. We compared the frequency of biotic 

interaction types (competition and predation/parasitism) between carnivores and herbivores. We 

found a higher frequency of competitive interactions for carnivores compared to herbivores (P 

<0.0001); the latter were more influenced by predation and parasitism. To evaluate support for 

the RLT prediction of negative biotic interactions limiting low-latitude/altitude populations, we 

compared the frequency of biotic interactions between high-latitude/altitude and low-

latitude/altitude limits for carnivores and herbivores. There were no significant differences 

between trophic levels (P = 0.456); negative biotic interactions occurred more frequently for 

both along lower limits. Tabular summaries of these analyses are provided in Table 3 of the 

manuscript. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1. List of the taxonomic orders, families, and genera included in the systematic review. 

 

Order Family Genera 

Carnivora 

Felidae 
Lynx 

Puma* 

Mustelidae 

Pekania 

Martes 

Mustela 

Gulo 

Canidae 

Canis 

Vulpes 

Urocyon* 

Ursidae Ursus 

Procyonidae Procyon** 

Didelphimorphia Didelphidae Didelphis 

Artiodactyla 
Cervidae 

Alces 

Odocoileus 

Cervus 

Rangifer 

Bovidae Ovis** 

Lagomorpha 
Leporidae 

Lepus 

Sylvilagus 

Ochotonidae Ochotona** 

Rodentia 

Sciuridae 

Sciurus 

Tamiasciurus* 

Glaucomys 

Tamias 

Marmota* 

Urocitellus 

Poliocitellus** 

Cynomys** 

Erethizontidae Erethizon 

Cricetidae 

Peromyscus 

Microtus 

Myodes 

Lemmus* 

Synaptomys* 

Dicrostonyx 

Dipodidae Napaeozapus** 

Castoridae Castor** 

 
*No results returned for these genera. 

**New genera included in review from systematic search. 



Table S2. Total number of results (T) and relevant papers (R) from systematic searches 

performed from 23–31 January 2019 using Google Scholar (GS) and Web of Science (WOS). 

 

Search 

Engine* 
Search 

Search 

Date 
Search String T R 

WOS First 1/25/2019 

TS=(“Range Limit*” OR “Range Edge*”) AND TS=(Lynx OR 

Puma OR Pekania OR Martes OR Gulo OR Canis OR Vulpes 

OR Didelphis OR Alces OR Odocoileus OR Cervus OR 

Rangifer OR Lepus OR Sylvilagus OR Sciurus OR 

Tamiasciurus OR Glaucomys OR Urocitellus OR Erethizon OR 

Peromyscus OR Microtus OR Myodes OR Lemmus OR Mustela 

OR Urocyon OR Ursus OR Tamias OR Marmota OR 

Synaptomys OR Dicrostonyx) 

63 33 

      

GS First 
1/23/19 - 

1/24/19 

“Range Limit” OR “Range Edge” OR “Range Limits” OR 

“Range Edges” Lynx OR Puma OR Pekania OR Martes OR 

Gulo OR Canis OR Vulpes OR Didelphis OR Alces OR 

Odocoileus OR Cervus OR Rangifer OR Lepus OR Sylvilagus 

OR Sciurus OR Tamiasciurus OR Glaucomys OR Urocitellus 

OR Erethizon OR Peromyscus OR Microtus OR Myodes OR 

Lemmus OR Mustela OR Urocyon OR Ursus OR Tamias OR 

Marmota OR Synaptomys OR Dicrostonyx 

6,620 131 

      

WOS Second 1/25/2019 

TS=(Abiotic AND Biotic AND Distribution) AND TS=(“Range 

Limit*” OR “Range Edge*”) AND TS=(Lynx OR Puma OR 

Pekania OR Martes OR Gulo OR Canis OR Vulpes OR 

Didelphis OR Alces OR Odocoileus OR Cervus OR Rangifer 

OR Lepus OR Sylvilagus OR Sciurus OR Tamiasciurus OR 

Glaucomys OR Urocitellus OR Erethizon OR Peromyscus OR 

Microtus OR Myodes OR Lemmus OR Mustela OR Urocyon 

OR Ursus OR Tamias OR Marmota OR Synaptomys OR 

Dicrostonyx) 

11 2 

      

GS Second 1/24/2019 

Abiotic Biotic Distribution “Range Limit” OR “Range Edge” 

OR “Range Limits” OR “Range Edges” Lynx OR Puma OR 

Pekania OR Martes OR Gulo OR Canis OR Vulpes OR 

Didelphis OR Alces OR Odocoileus OR Cervus OR Rangifer 

OR Lepus OR Sylvilagus OR Sciurus OR Tamiasciurus OR 

Glaucomys OR Urocitellus OR Erethizon OR Peromyscus OR 

Microtus OR Myodes OR Lemmus OR Mustela OR Urocyon 

OR Ursus OR Tamias OR Marmota OR Synaptomys OR 

Dicrostonyx  

1758 40 

 
*GS has a 256-character limit, so we performed 3 searches for each search criteria splitting the names of 

genera to accommodate this limit and to ensure consistency with searches performed on WOS. 

 

 

 

 

 

 



Table S2. Total number of results (T) and relevant papers (R) from systematic searches 

performed from 23–31 January 2019 using Google Scholar (GS) and Web of Science (WOS). 

 

Search 

Engine* 
Search 

Search 

Date 
Search String T R 

WOS Third 1/31/2019 

TS=(Distribution*) AND TS=(Abiotic OR Biotic) AND TS=(Lynx 

OR Bobcat OR Puma OR Cougar OR “Mountain lion*” OR 

Pekania OR Fisher OR Martes OR Marten* OR Gulo OR 

Wolverine* OR Canis OR Coyote* OR Wolf* OR Vulpes OR Fox* 

OR Didelphis OR Opossum* OR Alces OR Moose OR Odocoileus 

OR Deer OR Cervus OR Elk OR Rangifer OR Caribou OR 

Reindeer OR Lepus OR Hare* Or Sylvilagus OR Rabbit* OR 

Sciurus OR Squirrel* OR Tamiasciurus OR Glaucomys OR “Flying 

squirrel*” OR Urocitellus “Ground squirrel*” OR Erethizon OR 

Porcupine* OR Peromyscus OR Mouse OR Mice OR Microtus OR 

Vole* OR Myodes “Red backed vole*” OR Lemmus OR 

Lemming* OR Mustela OR Weasel* OR Urocyon OR “Gray fox*” 

OR “Grey fox*” OR Ursus OR Bear* OR Tamias OR chipmunk* 

OR Marmota OR Marmot* OR Groundhog* OR Synaptomys OR 

“Bog lemming*” OR Dicrostonyx OR “Collared lemming*”) 

358 19 

      

WOS Fourth 1/31/2019 

TS=(Distribution*) AND TS=(Abiotic OR Biotic) AND 

TS=(“Range Limit*” OR “Range Edge*”) AND TS=(Lynx OR 

Bobcat OR Puma OR Cougar OR “Mountain lion*” OR Pekania 

OR Fisher OR Martes OR Marten* OR Gulo OR Wolverine* OR 

Canis OR Coyote* OR Wolf* OR Vulpes OR Fox* OR Didelphis 

OR Opossum* OR Alces OR Moose OR Odocoileus OR Deer OR 

Cervus OR Elk OR Rangifer OR Caribou OR Reindeer OR Lepus 

OR Hare* Or Sylvilagus OR Rabbit* OR Sciurus OR Squirrel* OR 

Tamiasciurus OR Glaucomys OR “Flying squirrel*” OR 

Urocitellus “Ground squirrel*” OR Erethizon OR Porcupine* OR 

Peromyscus OR Mouse OR Mice OR Microtus OR Vole* OR 

Myodes “Red backed vole*” OR Lemmus OR Lemming* OR 

Mustela OR Weasel* OR Urocyon OR “Gray fox*” OR “Grey 

fox*” OR Ursus OR Bear* OR Tamias OR chipmunk* OR 

Marmota OR Marmot* OR Groundhog* OR Synaptomys OR “Bog 

lemming*” OR Dicrostonyx OR “Collared lemming*”) 

9 4 

      

WOS Fifth 1/31/2019 

TS=(Distribution*) AND TS=(“Range Limit*” OR “Range 

Edge*”) AND TS=(Lynx OR Bobcat OR Puma OR Cougar OR 

“Mountain lion*” OR Pekania OR Fisher OR Martes OR Marten* 

OR Gulo OR Wolverine* OR Canis OR Coyote* OR Wolf* OR 

Vulpes OR Fox* OR Didelphis OR Opossum* OR Alces OR 

Moose OR Odocoileus OR Deer OR Cervus OR Elk OR Rangifer 

OR Caribou OR Reindeer OR Lepus OR Hare* Or Sylvilagus OR 

Rabbit* OR Sciurus OR Squirrel* OR Tamiasciurus OR 

Glaucomys OR “Flying squirrel*” OR Urocitellus “Ground 

squirrel*” OR Erethizon OR Porcupine* OR Peromyscus OR 

Mouse OR Mice OR Microtus OR Vole* OR Myodes “Red backed 

vole*” OR Lemmus OR Lemming* OR Mustela OR Weasel* OR 

Urocyon OR “Gray fox*” OR “Grey fox*” OR Ursus OR Bear* 

OR Tamias OR chipmunk* OR Marmota OR Marmot* OR 

Groundhog* OR Synaptomys OR “Bog lemming*” OR 

Dicrostonyx OR “Collared lemming*”) 

65 22 



Table S3. Number of studies that found positive, negative, and neutral effects of abiotic and 

biotic factors on the distribution or abundance of North American mammalian carnivores and 

herbivores. Note: This table only includes studies that evaluated abiotic and biotic factors along 

range limits (n = 138). 

Trophic Level Range-limit Factor Positive Negative Neutral Biotic interactiona Totalb 

Carnivore 

High 
Abiotic 5 37 0  42 

Biotic 36 7 4 0 47 

Low 
Abiotic 29 3 5   37 

Biotic 25 7 3 4 39 

Herbivore 

High 
Abiotic 8 24 1  33 

Biotic 21 11 3 3 38 

Low 
Abiotic 17 12 6   35 

Biotic 24 5 1 5 35 

 
a Few studies coincidentally evaluated biotic interactions (e.g., competition, predation) at broader spatial 

scales. 

b Note that some studies documented multiple abiotic or biotic factors, which occasionally had opposite 

signs. For example, if a study indicated that one abiotic variable had a positive effect, and another had a 

strong negative effect, we tallied these as separate records, which increased the total number of studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S4. Number of studies that found positive, negative, and neutral effects of abiotic and 

biotic factors and biotic interactions on the distribution or abundance of North American 

mammalian carnivores and herbivores. Note: This table only includes studies that evaluated 

abiotic or biotic factors along range limits (n = 78). 

 

Trophic 

Level 

Range-

limit 
Factor Positive Negative Neutral 

Biotic 

interactiona Totalb 

Carnivore 

High 
Abiotic 0 7 0 0 7 

Biotic 11 2 0 0 13 

Low 
Abiotic 2 1 0 0 3 

Biotic 10 3 0 0 13 

Herbivore 

High 
Abiotic 2 4 0 0 6 

Biotic 10 0 0 0 10 

Low 
Abiotic 8 1 0 0 9 

Biotic 12 6 0 0 18 

 
a Relatively few studies coincidentally evaluated biotic interactions (e.g., competition, predation) at 

broader spatial scales. 

bNote that some studies documented multiple abiotic or biotic factors, which occasionally had opposite 

signs. For example, if a study indicated that one abiotic variable had a positive effect, and another had a 

strong negative effect, we tallied these as separate records, which increased the total number of studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S5. Number of studies reporting range contraction, expansion, and stability along high-

latitude/altitude and low-latitude/altitude limits. 

 

Range-limit Contraction Expansion Stability 

High 4 13 1 

Low 14 5 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S6. Number of studies from our systematic and non-systematic review, and those that 

overlapped, which reported positive, neutral, or negative abiotic and biotic factors along range 

limits. 

 

Review Type Factor Range-limit Positive Neutral Negative 

Systematic review 

Abiotic 

High 3 1 17 

Low 16 7 7 

Non-systematic review 
High 4 0 30 

Low 19 3 3 

Overlap 
High 5 0 13 

Low 10 0 5 

Systematic review 

Biotic 

High 13 4 9 

Low 23 1 8 

Non-systematic review 
High 28 3 4 

Low 17 3 3 

Overlap 
High 16 0 5 

Low 8 0 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S7. Number of studies from our systematic and non-systematic review, and those that 

overlapped, which reported biotic interactions along range limits. 

 

Range-limit Systematic review Overlap Non-systematic review 

Low 21 13 28 

High 12 2 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References 

Ahrestani, F. S., Smith, W. K., Hebblewhite, M., Running, S., & Post, E. (2016). Variation in 

stability of elk and red deer populations with abiotic and biotic factors at the species-

distribution scale. Ecology, 97(11), 3184–3194. doi:10.1002/ecy.1540 

Appel, C. L., Belamaric, P. N., & Bean, W. T. (2018). Seasonal resource acquisition strategies of 

a facultative specialist herbivore at the edge of its range. Journal of Mammalogy, 99(5), 

1159–1173. doi:10.1093/jmammal/gyy079 

Arthur, S. M., Krohn, W. B., & Gilbert, J. R. (1989). Habitat use and diet of fishers. Journal of 

Wildlife Management, 53(3), 680–688. 

Aubry, K. B., McKelvey, K. S., & Copeland, J. P. (2007). Distribution and broadscale habitat 

relations of the wolverine in the contiguous United States. Journal of Wildlife Management, 

71(7), 2147. doi:10.2193/2006-548 

Aubry, K. B., & Houston, D. B. (1992). Distribution and status of the fisher (Martes pennanti) in 

Washington. Northwestern Naturalist, 73(3), 69–79. 

Baker, D. L., & Hobbs, N. T. (1985). Emergency feeding of mule deer during winter: Tests of a 

supplemental ration. Journal of Wildlife Management, 49(4), 934–942. 

doi:10.2307/3801374 

Baldwin, R. a., & Bender, L. C. (2008). Distribution, Occupancy, and Habitat Correlates of 

American Martens (Martes americana) in Rocky Mountain National Park, Colorado. 

Journal of Mammalogy. doi:10.1644/07-MAMM-A-053R1.1 

Baltensperger, A. P., Morton, J. M., & Huettmann, F. (2017). Expansion of American marten 

(Martes americana) distribution in response to climate and landscape change on the Kenai 

Peninsula, Alaska. Journal of Mammalogy, (x), 1–12. doi:10.1093/cercor/bhw393 

Barbour, M. S., & Litvaitis, J. A. (1993). Niche dimensions of New England cottontails in 

relation to habitat patch size. Oecologia, 95(3), 321–327. 

Barta, R. M., Keith, L. B., & Fitzgerald, S. M. (1989). Demography of sympatric arctic and 

snowshoe hare populations: and experimental assessment of interspecific competition. 

Canadian Journal of Zoology, 67, 2762–2775. doi:10.1139/z89-392 

Bastille-Rousseau, G., Schaefer, J. A., Peers, M. J. L., Ellington, E. H., Mumma, M. A., Rayl, N. 

D., … Murray, D. L. (2018). Climate change can alter predator–prey dynamics and 

population viability of prey. Oecologia, 186(1), 141–150. doi:10.1007/s00442-017-4017-y 

Bayne, E. M., Boutin, S., & Moses, R. A. (2008). Ecological factors influencing the spatial 

pattern of Canada lynx relative to its southern range edge in Alberta, Canada. Canadian 

Journal of Zoology, 86, 1189–1197. doi:10.1139/Z08-099 



Beatty, W. S., Beasley, J. C., & Rhodes, Olin E., J. (2014). Habitat selection by a generalist 

mesopredator near its historical range boundary. Canadian Journal of Zoology, 92(1), 41–

48. doi:10.1139/cjz-2013-0225 

Beever, E. A., Wilkening, J. L., McIvor, D. E., Weber, S. S., & Brussard, P. F. (2008). American 

pikas (Ochotona princeps) in northwestern Nevada: A newly discovered population at a 

low-elevation site. Western North American Naturalist, 68(1), 8–14. doi:10.3398/1527-

0904(2008)68[8:APOPIN]2.0.CO;2 

Beguin, J., McIntire, E. J. B., Fortin, D., Cumming, S. G., Raulier, F., Racine, P., & Dussault, C. 

(2013). Explaining geographic gradients in winter selection of landscapes by boreal caribou 

with implications under global changes in eastern Canada. PLoS ONE, 8(10), 1–10. 

doi:10.1371/journal.pone.0078510 

Bekoff, M., & Wells, M. C. (1981). Behavioral budgeting by wild coyotes: The influence of food 

resources and social organization. Animal Behaviour, 29, 794–801. 

Bled, F., Summers, S., Martell, D., Petroelje, T. R., Beyer, D. E., & Belant, J. L. (2015). Effects 

of prey presence and scale on bobcat resource selection during winter. PLoS ONE, 10(11), 

1–17. doi:10.1371/journal.pone.0143347 

Boland, K. M., & Litvaitis, J. A. (2008). Role of predation and hunting on eastern cottontail 

mortality at Cape Cod National Seashore, Massachusetts. Canadian Journal of Zoology, 86, 

918–927. doi:10.1139/Z08-064 

Bowman, J., Ray, J. C., Magoun, A. J., Johnson, D. S., & Dawson, F. N. (2010). Roads, logging, 

and the large-mammal community of an eastern Canadian boreal forest. Canadian Journal 

of Zoology, 88, 454–467. doi:10.1139/Z10-019 

Bowman, J., Holloway, G. L., Malcolm, J. R., Middel, K. R., & Wilson, P. J. (2005). Northern 

range boundary dynamics of southern flying squirrels: evidence of an energetic bottleneck. 

Canadian Journal of Zoology, 83(11), 1486–1494. doi:10.1139/z05-144 

Broders, H. G., Coombs, A. B., & Mccarron, J. R. (2012). Ecothermic responses of Moose 

(Alces alces) to thermoregulatory stress on mainland Nova Scotia. Alces, 48, 53–61. 

Brown, A. L., & Litvaitis, J. A. (1995). Habitat features associated with predation of New-

England cottontails - what scale is appropriate. Canadian Journal of Zoology, 

73(November), 1005–1011. doi:10.1139/z95-120 

Brown, G. S. (2011). Patterns and causes of demographic variation in a harvested moose 

population: Evidence for the effects of climate and density-dependent drivers. Journal of 

Animal Ecology, 80(6), 1288–1298. doi:10.1111/j.1365-2656.2011.01875.x 

Buehler, D. A., & Keith, L. B. (1982). Snowshoe hare distribution and habitat use in Wisconsin. 

The Canadian Field-Naturalist, 96(1), 19–29. 



Bunnell, K. D., Flinders, J. T., & Wolfe, M. L. (2006). Potential impacts of coyotes and 

snowmobiles on lynx conservation in the Intermountain West. Wildlife Society Bulletin, 

34(3), 828–838. 

Burt, D. M., Roloff, G. J., & Etter, D. R. (2017). Climate factors related to localized changes in 

snowshoe hare (Lepus americanus) occupancy. Canadian Journal of Zoology, 95, 15–22. 

doi:10.0.4.115/cjz-2016-0180 

Carr, D., Bowman, J., & Wilson, P. J. (2007). Density-dependent dispersal suggests a genetic 

measure of habitat suitability. Oikos, 116(4), 629–635. doi:10.1111/j.2007.0030-

1299.15568.x 

Carroll, C. (2007). Interacting effects of climate change, landscape conversion, and harvest on 

carnivore populations at the range margin: Marten and Lynx in the northern Appalachians. 

Conservation Biology, 21(4), 1092–1104. doi:10.1111/j.1523-1739.2007.00719.x 

Cason, M. M., Baltensperger, A. P., Booms, T. L., Burns, J. J., & Olson, L. E. (2016). Revised 

distribution of an Alaskan endemic, the Alaska Hare (Lepus othus), with implications for 

taxonomy, biogeography, and climate change. Arctic Science, 2, 50–66. doi:10.1139/as-

2015-0019 

Clare, J. D. J., Anderson, E. M., & MacFarland, D. M. (2015). Predicting bobcat abundance at a 

landscape scale and evaluating occupancy as a density index in central Wisconsin. Journal 

of Wildlife Management, 79(3), 469–480. doi:10.1002/jwmg.844 

Cluff, H. D. (2006). Extension of coyote, Canis latrans, breeding range in the Northwest 

Territories, Canada. Canadian Field-Naturalist, 120(1), 67–70. 

doi:10.22621/cfn.v120i1.248 

Conroy, M. J., Gysel, L. W., & Dudderar, G. R. (1979). Habitat components of clear-cut areas 

for snowshoe hares in Michigan. Journal of Wildlife Management, 43(3), 680–690. 

Copeland, J. P., McKelvey, K. S., Aubry, K. B., Landa, A., Persson, J., Inman, R. M., … May, 

R. (2010). The bioclimatic envelope of the wolverine (Gulo gulo): do climatic constraints 

limit its geographic distribution? Canadian Journal of Zoology, 88(3), 233–246. 

doi:10.1139/Z09-136 

Cox, E. W., Garrott, R. A., & Cary, J. R. (1997). Effect of supplemental cover on survival of 

snowshoe hares and cottontail rabbits in patchy habitat. Canadian Journal of Zoology, 75, 

1357–1363. 

Dalerum, F., Freire, S., Angerbjörn, A., Lecomte, N., Lindgren, Å., Meijer, T., … Dalén, L. 

(2018). Exploring the diet of arctic wolves (Canis lupus arctos) at their northern range limit. 

Canadian Journal of Zoology, 96, 277–281. doi:10.1139/cjz-2017-0054 



Darimont, C. T., Paquet, P. C., Reimchen, T. E., & Crichton, V. (2005). Range expansion by 

moose into coastal temperate rainforests of British Columbia, Canada. Diversity and 

Distributions, 11(3), 235–239. doi:10.1111/j.1366-9516.2005.00135.x 

Dawe, K. L., Bayne, E. M., & Boutin, S. (2014). Influence of climate and human land use on the 

distribution of white-tailed deer (Odocoileus virginianus) in the western boreal forest, 

363(November 2013), 353–363. 

Dawe, K. L., & Boutin, S. (2016). Climate change is the primary driver of white-tailed deer 

(Odocoileus virginianus) range expansion at the northern extent of its range; land use is 

secondary. Ecology and Evolution, 6(18), 6435–6451. doi:10.1002/ece3.2316 

D’Eon, R., & Serrouya, R. (2005). Mule deer seasonal movements and multiscale resource 

selection using global positioning system radiotelemetry. Journal of Mammalogy, 86(4), 

736–744. doi:10.1644/1545-1542(2005)086[0736:mdsmam]2.0.co;2 

Diefenbach, D. R., Rathbun, S. L., Vreeland, J. K., Grove, D., & Kanapaux, W. J. (2016). 

Evidence for range contraction of snowshoe hare in Pennsylvania. Northeastern Naturalist, 

23(2), 229–248. doi:10.1656/045.023.0205 

Ditmer, M. A., Fieberg, J. R., Moen, R. A., Windels, S. K., Stapleton, S. P., & Harris, T. R. 

(2018). Moose movement rates are altered by wolf presence in two ecosystems. Ecology 

and Evolution, 8(17), 9017–9033. doi:10.1002/ece3.4402 

Ditmer, M. A., Moen, R. A., Windels, S. K., Forester, J. D., Ness, T. E., & Harris, T. R. (2017). 

Moose at their bioclimatic edge alter their behavior based on weather, landscape, and 

predators. Current Zoology, (July), 1–14. doi:10.1093/cz/zox047 

Ditmer, M. A., Noyce, K. V., Fieberg, J. R., & Garshelis, D. L. (2018). Delineating the 

ecological and geographic edge of an opportunist: The American black bear exploiting an 

agricultural landscape. Ecological Modelling, 387(January), 205–219. 

doi:10.1016/j.ecolmodel.2018.08.018 

Dolbeer, R. A., & Clark, W. R. (1975). Population ecology of snowshoe hares in the central 

Rocky Mountains. Journal of Wildlife Management, 39(3), 535–549. doi:10.2307/3800396 

Donker, S. A., & Krebs, C. J. (2012). Evidence for source – sink dynamics in a regional 

population of arctic ground squirrels (Urocitellus parryii plesius). Wildlife Research, 39(2), 

163–170. doi:10.1071/WR11167 

Donovan, T. M., Freeman, M., Abouelezz, H., Royar, K., Howard, A., & Mickey, R. (2011). 

Quantifying home range habitat requirements for bobcats (Lynx rufus) in Vermont, USA. 

Biological Conservation, 144(12), 2799–2809. doi:10.1016/j.biocon.2011.06.026 



Dowd, J. L. B., Gese, E. M., & Aubry, L. M. (2014). Winter space use of coyotes in high-

elevation environments: behavioral adaptations to deep-snow landscapes. Journal of 

Ethology, 32(1), 29–41. 

Dumont, A., Crête, M., Ouellet, J.-P., Huot, J., & Lamoureux, J. (2000). Population dynamics of 

northern white-tailed deer during mild winters: evidence of regulation by food competition. 

Canadian Journal of Zoology, 78(5), 764–776. doi:10.1139/cjz-78-5-764 

Dumont, A., Ouellet, J.-P., Crête, M., & Huot, J. (1998). Caractéristiques des peuplements 

forestiers recherchés par le cerf de Virginie en hiver à la limite nord de son aire de 

répartition. Canadian Journal of Zoology, 76(6), 1024–1036. doi:10.1139/cjz-76-6-1024 

Dumont, A., Ouellet, J.-P., Crête, M., & Huot, J. (2005). Winter foraging strategy of white-tailed 

deer at the northern limit of its range. Écoscience, 12(4), 476–484. doi:10.2980/i1195-6860-

12-4-476.1 

Eckrich, C. A., Flaherty, E. A., & Ben-David, M. (2018). Functional and numerical responses of 

shrews to competition vary with mouse density. PLoS ONE, 13(1), 1–21. 

doi:10.1371/journal.pone.0189471 

Edwards, M. A., & Derocher, A. E. (2015). Mating-related behaviour of grizzly bears inhabiting 

marginal habitat at the periphery of their North American range. Behavioural Processes, 

111(1), 75–83. doi:10.1016/j.beproc.2014.12.002 

Fecske, D. M., Jenks, J. A., & Smith, V. J. (2002). Field evaluation of a habitat-relation model 

for the American marten. Wildlife Society Bulletin, 30(3), 775–782. 

Feierabend, D., & Kielland, K. (2015). Seasonal effects of habitat on sources and rates of 

snowshoe hare predation in Alaskan boreal forests. PLoS ONE, 10(12), 1–21. 

doi:10.1371/journal.pone.0143543 

Ferguson, S. H., & Mcloughlin, P. D. (2000). Effect of energy availability, seasonality, and 

geographic range on brown bear life history. Ecography, 23(2), 193–200. 

Fisher, J. T., Bradbury, S., Anholt, B., Nolan, I., Roy, L., Volpe, J. P., & Wheatley, M. (2013). 

Wolverines (Gulo gulo luscus) on the Rocky Mountain slopes: natural heterogeneity and 

landscape alteration as predictors of distribution. Canadian Journal of Zoology, 91, 706–

716. 

Frey, J. K., & Calkins, M. T. (2014). Snow cover and riparian habitat determine the distribution 

of the short-tailed weasel (mustela erminea) at its southern range limits in arid western 

North America. Mammalia, 78(1), 45–56. doi:10.1515/mammalia-2013-0036 

Frey, J. K., & Malaney, J. L. (2006). Snowshoe hare (Lepus americanus) and mountain cottontail 

(Sylvilagus nuttallii) biogeography at their southern range limit. Journal of Mammalogy, 

87(6), 1175–1182. doi:10.1644/05-MAMM-A-374R2.1 



Fridell, R. A., & Litvaitis, J. A. (1991). Influence of resource distribution and abundance on 

home-range characteristics of southern flying squirrels. Canadian Journal of Zoology, 

69(10), 2589–2593. doi:10.1139/z91-365 

Fuller, T. K., & Heisey, D. M. (1986). Density-related changes in winter distribution of 

snowshoe hares in northcentral Minnesota. Journal of Wildlife Management, 50(2), 261–

264. 

Galbreath, K. E., Hafner, D. J., & Zamudio, K. R. (2009). When cold is better: Climate-driven 

elevation shifts yield complex patterns of diversification and demography in an alpine 

specialist (American pika, Ochotona princeps). Evolution, 63(11), 2848–2863. 

doi:10.1111/j.1558-5646.2009.00803.x 

Gese, E. M., Dowd, J. L. B., & Aubry, L. M. (2013). The influence of snowmobile trails on 

coyote movements during winter in high-elevation landscapes. PloS One, 8(12), e82862. 

Gigliotti, L. C., Diefenbach, D. R., & Sheriff, M. J. (2017). Geographic variation in winter 

adaptations of snowshoe hares (Lepus americanus). Canadian Journal of Zoology, 95, 539–

545. 

Gillis, E. A., Hik, D. S., Boonstra, R., Karels, T. J., & Krebs, C. J. (2005). Being high is better: 

Effects of elevation and habitat on arctic ground squirrel demography. Oikos, 108(2), 231–

240. doi:10.1111/j.0030-1299.2005.13535.x 

Gooliaff, T., & Hodges, K. E. (2018). Historical distributions of bobcats and Canada lynx 

suggest no range shifts in British Columbia. Canadian Journal of Zoology, 1308(January), 

cjz-2018-0010. doi:10.1139/cjz-2018-0010 

Gooliaff, T., Weir, R. D., & Hodges, K. E. (2018). Estimating bobcat and Canada lynx 

distributions in British Columbia. Journal of Wildlife Management. 

doi:10.1002/jwmg.21437 

Griffin, P. C., & Mills, L. S. (2009). Sinks without borders: Snowshoe hare dynamics in a 

complex landscape. Oikos, 118(10), 1487–1498. doi:10.1111/j.1600-0706.2009.17621.x 

Guillaumet, A., Bowman, J., Thornton, D., & Murray, D. L. (2015). The influence of coyote on 

Canada lynx populations assessed at two different spatial scales. Community Ecology, 

16(2), 135–146. doi:10.1556/168.2015.16.2.1 

Hammond, T. T., Palme, R., & Lacey, E. A. (2018). Glucocorticoid–environment relationships 

align with responses to environmental change in two co-occurring congeners. Ecological 

Applications, 28(7), 1683–1693. doi:10.1002/eap.1781 

Heim, N., Fisher, J. T., Clevenger, A., Paczkowski, J., & Volpe, J. (2017). Cumulative effects of 

climate and landscape change drive spatial distribution of Rocky Mountain wolverine (Gulo 

gulo L.). Ecology and Evolution, 7, 8903–8914. doi:10.1002/ece3.3337 



Heller, H. C. (1971). Altitudinal zonation of chipmunks (Eutamias): Interspecific aggression. 

Ecology, 52(2), 312–319. 

Herdman, E. J., & Hodges, K. E. (2017). Habitat use by Nuttall’s cottontails (Sylvilagus nuttallii 

nuttallii) at their Northern range edge (British Columbia, Canada). Canadian Field-

Naturalist, 131(2), 133–140. doi:10.22621/cfn.v131i2.1827 

Hersteinsson, P., & Macdonald, D. W. (1992). Interspecific competition and the geographical 

distribution of red and arctic foxes Vulpes vulpes and Alopex lagopus. Oikos, 64(3), 505–

515. doi:10.2307/3545168 

Hillard, E. M., Edmund, A. C., Crawford, J. C., Nielsen, C. K., Schauber, E. M., & Groninger, J. 

W. (2018). Winter snow cover increases swamp rabbit (Sylvilagus aquaticus) mortality at 

the northern extent of their range. Mammalian Biology, 93, 93–96. 

doi:10.1016/j.mambio.2018.09.001 

Hody, J. W., & Kays, R. (2018). Mapping the expansion of coyotes (Canis latrans) across North 

and Central America. ZooKeys, 759, 81–97. doi:10.3897/zookeys.759.15149 

Holbrook, J. D., Squires, J. R., Olson, L. E., DeCesare, N. J., & Lawrence, R. L. (2017). 

Understanding and predicting habitat for wildlife conservation: the case of Canada lynx at 

the range periphery. Ecosphere, 8(9), e01939. doi:10.1002/ecs2.1939 

Holbrook, J. D., Squires, J. R., Olson, L. E., Lawrence, R. L., & Savage, S. L. (2017). Multiscale 

habitat relationships of snowshoe hares (Lepus americanus) in the mixed conifer landscape 

of the Northern Rockies, USA: Cross-scale effects of horizontal cover with implications for 

forest management. Ecology and Evolution, 7(1), 125–144. doi:10.1002/ece3.2651 

Hornocker, M. G., & Hash, H. S. (1981). Ecology of the wolverine in northwestern Montana. 

Canadian Journal of Zoology, 59, 1286–1301. doi:10.1139/z81-181 

Hornseth, M. L., Walpole, A. A., Walton, L. R., Bowman, J., Ray, J. C., Fortin, M. J. E., & 

Murray, D. L. (2014). Habitat loss, not fragmentation, drives occurrence patterns of Canada 

lynx at the southern range periphery. PLoS ONE, 9(11). doi:10.1371/journal.pone.0113511 

Hoving, C. L., Harrison, D. J., Krohn, W. B., Jakubas, W. J., & McCollough, M. a. (2004). 

Canada lynx Lynx canadensis habitat and forest succession in northern Maine, USA. 

Wildlife Biology, 10, 285–294. 

Hoving, C. L., Harrison, D. J., Krohn, W. B., Joseph, R. A., & O’Brien, M. (2005). Broad-scale 

predictors of Canada lynx occurrence in eastern North America. Journal of Wildlife 

Management, 69(2), 739–751. doi:10.2193/0022-541X(2005)069[0739:BPOCLO]2.0.CO;2 

Hoving, C. L., Joseph, R. A., & Krohn, W. B. (2003). Recent and Historical Distributions of 

Canada Lynx in Maine and the Northeast. Northeastern Naturalist, 10(4), 363–382. 

doi:10.1656/1092-6194(2003)010[0363:RAHDOC]2.0.CO;2 



Hoy, S. R., Peterson, R. O., & Vucetich, J. A. (2018). Climate warming is associated with 

smaller body size and shorter lifespans in moose near their southern range limit. Global 

Change Biology, 24(6), 2488–2497. doi:10.1111/gcb.14015 

Ivan, J. S., White, G. C., & Shenk, T. M. (2014). Density and demography of snowshoe hares in 

central Colorado. Journal of Wildlife Management, 78(4), 580–594. doi:10.1002/jwmg.695 

Jacques, C. N., Zweep, J. S., Jenkins, S. E., & Klaver, R. W. (2017). Home range use and 

survival of southern flying squirrels in fragmented forest landscapes. Journal of 

Mammalogy, 98(5), 1479–1488. doi:10.1093/jmammal/gyx089 

Jannett, F. J., Broschart, M. R., Grim, L. H., & Schaberl, J. P. (2007). Northerly range extensions 

of mammalian species in Minnesota. The American Midland Naturalist, 158(1), 168–176. 

Jannett, F. J., & Christian, D. P. (2017). Distribution of a boreal rodent linked to a lobe of the 

Wisconsinan Glaciation. The American Midland Naturalist, 177(1), 29–43. 

doi:10.1674/0003-0031-177.1.29 

Jarema, S. I., Samson, J., McGill, B. J., & Humphries, M. M. (2009). Variation in abundance 

across a species’ range predicts climate change responses in the range interior will exceed 

those at the edge: A case study with North American beaver. Global Change Biology, 15(2), 

508–522. doi:10.1111/j.1365-2486.2008.01732.x 

Johnson, D. H. (1980). The comparison of usage and availability measurements for evaluating 

resource preference. Ecology, 61(1), 65–71. doi:10.2307/1937156 

Jones, H., Pekins, P., Kantar, L., Sidor, I., Ellingwood, D., Lichtenwalner, A., & O’Neal, M. 

(2019). Mortality assessment of moose (Alces alces) calves during successive years of 

winter tick (Dermacentor albipictus) epizootics in New Hampshire and Maine (USA). 

Canadian Journal of Zoology, 97, 22–30. 

Jones, H., Pekins, P. J., Kantar, L. E., & Ellingwood, D. (2017). Fecundity and summer calf 

survival of moose during 3 successive years of winter tick epizootics. Alces, 53, 85–98. 

Kanda, L. L. (2005). Winter energetics of Virginia opossums Didelphis virginiana and 

implications for the species’ northern distributional limit. Ecography, 28(6), 731–744. 

doi:10.1111/j.2005.0906-7590.04173.x 

Kanda, L., Fuller, T. K., Sievert, P. R., & Kellogg, R. R. (2009). Seasonal source-sink dynamics 

at the edge of a species’ range. Ecology, 90(6), 1574–1585. doi:10.1890/08-1263.1 

Kapfer, P. M., & Potts, K. B. (2012). Socioeconomic and ecological correlates of bobcat harvest 

in Minnesota. Journal of Wildlife Management, 76(2), 237–242. doi:10.1002/jwmg.284 



Keith, L. B., & Bloomer, S. E. M. (1993). Differential mortality of sympatric snowshoe hares 

and cottontail rabbits in central Wisconsin. Canadian Journal of Zoology, 71(8), 1694–

1697. doi:10.1139/z93-238 

Kelsall, J. P. (1972). The northern limits of moose (Alces alces) in western Canada. Journal of 

Mammalogy, 53(1), 129–138. doi:10.2753/MTP1069-6679150101 

Kennedy-Slaney, L., Bowman, J., Walpole, A. A., & Pond, B. A. (2018). Northward bound: The 

distribution of white-tailed deer in Ontario under a changing climate. Wildlife Research, 

45(3), 220–228. doi:10.1071/WR17106 

Kielland, K., Olson, K., & Euskirchen, E. (2010). Demography of snowshoe hares in relation to 

regional climate variability during a 10-year population cycle in interior Alaska. Canadian 

Journal of Forest Research, 40(7), 1265–1272. doi:10.1139/X10-053 

Kittle, A. M., Fryxell, J. M., Desy, G. E., & Hamr, J. (2008). The scale-dependent impact of wolf 

predation risk on resource selection by three sympatric ungulates. Oecologia, 157(1), 163–

175. doi:10.1007/s00442-008-1051-9 

Koehler, G. M., Maletzke, B. T., Von Kienast, J. A., Aubry, K. B., Wielgus, R. B., & Naney, R. . 

(2008). Habitat fragmentation and the persistence of lynx populations in Washington state. 

Journal of Wildlife Management, 72(7), 1518–1524. doi:10.2193/2007-437 

Koehler, G. M., & Hornocker, M. G. (1989). Influences of seasons on bobcats in Idaho. Journal 

of Wildlife Management, 53(1), 197–202. 

Koen, E., Bowman, J., & Wilson, P. (2015). Isolation of peripheral populations of Canada lynx. 

Canadian Journal of Zoology, 530(May), 521–530. doi:10.1139/cjz-2014-0227 

Koen, E. L., Bowman, J., Murray, D. L., & Wilson, P. J. (2014). Climate change reduces genetic 

diversity of Canada lynx at the trailing range edge. Ecography, 37(8), 754–762. 

doi:10.1111/j.1600-0587.2013.00629.x 

Koen, E. L., Bowman, J., & Wilson, P. J. (2016). Node-based measures of connectivity in 

genetic networks. Molecular Ecology Resources, 16(1), 69–79. doi:10.1111/1755-

0998.12423 

Kolbe, J. A., Squires, J. R., Pletscher, D. H., & Ruggiero, L. F. (2007). The effect of snowmobile 

trails on coyote movements within lynx home ranges. Journal of Wildlife Management, 

71(5), 1409–1418. 

Krebs, C. J., Boonstra, R., & Kenney, A. J. (1995). Population dynamics of the collared lemming 

and the tundra vole at Pearce Point, Northwest Territories. Oecologia, 103(4), 481–489. 

Krohn, W. B. (2012). Distribution changes of American martens and fishers in eastern North 

America, 1699-2001. In K. B. Aubry, W. J. Zielinski, M. G. Raphael, G. Proulx, & S. W. 



Buskirk (Eds.), Biology and Conservation of Martens, Sables, and Fishers - A New 

Synthesis (pp. 58–73). Ithaca, NY, USA: Cornell University Press. 

doi:10.7591/9780801466076-007 

Krohn, W. B., Elowe, K. D., & Boone, R. B. (1995). Relations among fishers, snow, and 

martens: development and evaluation of two hypotheses. Forestry Chronicle, 71(1), 97–

105. doi:10.5558/tfc71097-1 

Krohn, W. B., Zielinski, W. J., & Boone, R. B. (1997). Relations among fishers, snow, and 

martens in California: Results from small-scale spatial comparisons. In G. Proulx, H. N. 

Bryant, & P. M. Woodard (Eds.), Martes: taxomony, ecology, techniques, and management 

(pp. 211–232). Edmonton, Alberta Canada: Provincial Museum of Alberta. 

Krohn, W., Hoving, C., Harrison, D., Phillips, D., & Frost, H. (2005). Martes foot-loading and 

snowfall patterns in eastern North America. In D. J. Harrison, A. K. Fuller, & G. Proulx 

(Eds.), Martens and Fishers (Martes) in Human-Altered Environments (pp. 115–131). 

Springer. 

Kuvlesky, W. P., & Keith, L. B. (1983). Demography of snowshoe hare populations in 

Wisconsin. Journal of Mammalogy, 64(2), 233–244. 

Ladle, A., Steenweg, R., Shepherd, B., & Boyce, M. S. (2018). The role of human outdoor 

recreation in shaping patterns of grizzly bear-black bear co-occurrence. PLoS ONE, 13(2), 

1–16. doi:10.1371/journal.pone.0191730 

Larivière, S. (2004). Canadian expansion of raccoons in the Canadian prairies: review of 

hypotheses. Wildlife Society Bulletin. doi:10.2193/0091-

7648(2004)032[0955:REORIT]2.0.CO;2 

Lavoie, M., Collin, P.-Y., Lemieux, F., Jolicoeur, H., Canac-Marquis, P., & Larivire, S. (2009). 

Understanding fluctuations in bobcat harvest at the northern limit of their range. Journal of 

Wildlife Management, 73(6), 870–875. doi:10.2193/2008-275 

Lazure, L., Paré, P., Tessier, N., Bourgault, P., Dubois, G., Canac-Marquis, P., & Lapointe, F. J. 

(2016). Known range expansion and morphological variation in the southern flying squirrel 

(Glaucomys volans) in Quebec. Canadian Field-Naturalist, 130(3), 216–221. 

Leclerc, M., Dussault, C., & St-Laurent, M. H. (2012). Multiscale assessment of the impacts of 

roads and cutovers on calving site selection in woodland caribou. Forest Ecology and 

Management, 286, 59–65. doi:10.1016/j.foreco.2012.09.010 

Ledevin, R., & Millien, V. (2013). Congruent morphological and genetic differentiation as a 

signature of range expansion in a fragmented landscape. Ecology and Evolution, 3(12), 

4172–4182. doi:10.1002/ece3.787 



Lefort, S., Tremblay, J. P., Fournier, F., Potvin, F., & Huot, J. (2007). Importance of balsam fir 

as winter forage for white-tailed deer at the northeastern limit of their distribution range. 

Ecoscience, 14(7491), 109–116. doi:10.2980/1195-6860(2007)14[109:IOBFAW]2.0.CO;2 

Lenarz, M. S., Fieberg, J., Schrage, M. W., & Edwards, A. J. (2010). Living on the edge: 

Viability of moose in northeastern Minnesota. Journal of Wildlife Management, 74(5), 

1013–1023. doi:10.2193/2009-493 

Lenarz, M. S., Nelson, M. E., Schrage, M. W., & Edwards, A. J. (2009). Temperature mediated 

moose survival in northeastern Minnesota. Journal of Wildlife Management, 73(4), 503–

510. doi:10.2193/2008-265 

Lewis, C. W., Hodges, K. E., Koehler, G. M., & Mills, L. S. (2011). Influence of stand and 

landscape features on snowshoe hare abundance in fragmented forests. Journal of 

Mammalogy, 92(3), 561–567. doi:10.1644/10-mamm-a-095.1 

Litvaitis, J. A., & Harrison, D. J. (1989). Bobcat–coyote niche relationships during a period of 

coyote population increase. Canadian Journal of Zoology, 67(5), 1180–1188. 

doi:10.1139/z89-170 

Litvaitis, J. A., Tash, J. P., & Stevens, C. L. (2006). The rise and fall of bobcat populations in 

New Hampshire: Relevance of historical harvests to understanding current patterns of 

abundance and distribution. Biological Conservation, 128(4), 517–528. 

doi:10.1016/j.biocon.2005.10.019 

Litvaitis, J. A. (1993). Response of early successional vertebrates to historic changes in land use. 

Conservation Biology, 7(4), 866–873. 

Litvaitis, J. A., Sherburne, J. A., & Bissonette, J. A. (1985). Influence of understory 

characteristics on snowshoe hare habitat use and density. Journal of Wildlife Management, 

49(4), 866–873. 

Litvaitis, J. A., Clark, A. G., & Hunt, J. H. (1986). Prey Selection and Fat Deposits of Bobcats 

(Felis rufus) during Autumn and Winter in Maine, 67(2), 389–392. 

Litvaitis, J. A., Major, J. T., Sherburne, J. A., Litvaitis, J. A., Major, J. T., & Sherburne, J. A. 

(1987). Influence of season and human-induced mortality on spatial organization of bobcats 

(Felis rufus) in Maine. Journal of Mammalogy, 68(1), 100–106. 

Litvaitis, J. A., Sherburne, J. A., & Bissonette, J. A. (1986). Bobcat habitat use and home range 

size in relation to prey density. Journal of Wildlife Management, 50(1), 110–117. 

doi:10.2307/3801498 

Lloyd, N., Moehrenschlager, A., Smith, D. H. V, & Bender, D. (2013). Food limitation at species 

range limits: Impacts of food availability on the density and colony expansion of prairie dog 



populations at their northern periphery. Biological Conservation, 161, 110–117. 

doi:10.1016/j.biocon.2013.03.008 

Lowe, S. J., Patterson, B. R., & Schaefer, J. A. (2010). Lack of behavioral responses of moose 

(Alces alces) to high ambient temperatures near the southern periphery of their range. 

Canadian Journal of Zoology, 88(10), 1032–1041. doi:10.1139/Z10-071 

Lowrey, C., Longshore, K., Riddle, B., & Mantooth, S. (2016). Ecology, distribution, and 

predictive occurrence modeling of Palmer’s chipmunk (Tamias palmeri): A high-elevation 

small mammal endemic to the Spring Mountains in southern Nevada, USA. Journal of 

Mammalogy, 97(4), 1033–1043. doi:10.1093/jmammal/gyw026 

Major, J. T., & Sherburne, J. A. (1987). Interspecific relationships of coyotes, bobcats, and red 

foxes in western Maine. Journal of Wildlife Management, 51(3), 606–616. 

Malaney, J. L., & Frey, J. K. (2006). Summer habitat use by snowshoe hare and mountain 

cottontail at their southern zone of sympatry. Journal of Wildlife Management, 70(3), 877–

883. doi:10.2193/0022-541x(2006)70[877:shubsh]2.0.co;2 

Manlick, P. J., Woodford, J. E., Zuckerberg, B., & Pauli, J. N. (2017). Niche compression 

intensifies competition between reintroduced martens (Martes americana) and fishers 

(Pekania pennanti). Journal of Mammalogy, (3), 690–702. doi:10.1093/jmammal/gyx030 

Marston, M. A. (1942). Winter relations of bobcats to white-tailed deer in Maine. Journal of 

Wildlife Management, 6(4), 328–337. 

McCann, N. P., Zollner, P. A., & Gilbert, J. H. (2010). Survival of adult martens in northern 

Wisconsin. Journal of Wildlife Management, 74(7), 1502–1507. doi:10.2193/2009-297 

McCann, N. P., Moen, R. A., Windels, S. K., & Harris, T. R. (2016). Bed sites as thermal refuges 

for a cold-adapted ungulate in summer. Wildlife Biology, 22(5), 228–237. 

doi:10.2981/wlb.00216 

McCord, C. M. (1974). Selection of winter habitat by bobcats (Lynx rufus) on the Quabbin 

Reservation, Massachusetts. Journal of Mammalogy, 55(2), 428–437. 

McLaren, A. A. D., Benson, J. F., & Patterson, B. R. (2017). Multiscale habitat selection by cow 

moose (Alces alces) at calving sites in central Ontario. Canadian Journal of Zoology, 

95(12), 891–899. doi:10.1139/cjz-2016-0290 

Millar, C. I., & Westfall, R. D. (2010). Distribution and climatic relationships of the American 

pika (Ochotona princeps) in the Sierra Nevada and Western Great Basin, U.S.A.; Periglacial 

landforms as refugia in warming climates. Arctic, Antarctic, and Alpine Research, 42(4), 

493–496. doi:10.1657/1938-4246-42.4.493 



Moen, R., Windels, S. K., & Hansen, B. (2012). Lynx Habitat Suitability In and Near Voyageurs 

National Park. Natural Areas Journal, 32(4), 348–355. doi:10.3375/043.032.0402 

Monteith, K. L., Klaver, R. W., Hersey, K. R., Holland, A. A., Thomas, T. P., & Kauffman, M. J. 

(2015). Effects of climate and plant phenology on recruitment of moose at the southern 

extent of their range. Oecologia, 178(4), 1137–1148. doi:10.1007/s00442-015-3296-4 

Morelli, T. L., Smith, a. B., Kastely, C. R., Mastroserio, I., Moritz, C., & Beissinger, S. R. 

(2012). Anthropogenic refugia ameliorate the severe climate-related decline of a montane 

mammal along its trailing edge. Proceedings of the Royal Society B: Biological Sciences, 

279(1745), 4279–4286. doi:10.1098/rspb.2012.1301 

Moriarty, K. M., Zielinski, W. J., & Forsman, E. D. (2011). Decline in American marten 

occupancy rates at Sagehen Experimental Forest, California. Journal of Wildlife 

Management, 75(8), 1774–1787. doi:10.1002/jwmg.228 

Murray, D. L., Cox, E. W., Ballard, W. B., Whitlaw, H. A., Lenarz, M. S., Custer, T. W., … 

Fuller, T. K. (2006). Pathogens, nutritional deficiency, and climate influences on a declining 

moose population. Wildlife Monographs, 166, 1–30. doi:10.2193/0084-

0173(2006)166[1:PNDACI]2.0.CO;2 

Murray, D. L., Hussey, K. F., Finnegan, L. A., Lowe, S. J., Price, G. N., Benson, J., … Wilson, 

P. J. (2012). Assessment of the status and viability of a population of moose (Alces alces) at 

its southern range limit in Ontario. Canadian Journal of Zoology, 90(3), 422–434. 

doi:10.1139/z2012-002 

Murray, D. L., & Boutin, S. (1991). The influence of snow on lynx and coyote movements: Does 

morphology affect behavior? Oecologia, 88(4), 463–469. 

Musante, A. R., Pekins, P. J., & Scarpitti, D. L. (2010). Characteristics and dynamics of a 

regional moose Alces alces population in the northeastern United States. Wildlife Biology, 

16(2), 185–204. doi:10.2981/09-014 

Myers, P., Lundrigan, B. L., Hoffman, S. M. G., Haraminac, A. P., & Seto, S. H. (2009). 

Climate-induced changes in the small mammal communities of the Northern Great Lakes 

Region. Global Change Biology, 15(6), 1434–1454. doi:10.1111/j.1365-2486.2009.01846.x 

Newbury, R. K., & Hodges, K. E. (2019). A winter energetics model for bobcats in a deep snow 

environment. Journal of Thermal Biology, 80(August 2018), 56–63. 

doi:10.1016/j.jtherbio.2019.01.006 

Newsome, T. M., Greenville, A. C., Ćirović, D., Dickman, C. R., Johnson, C. N., Krofel, M., … 

Wirsing, A. J. (2017). Top predators constrain mesopredator distributions. Nature 

Communications, 8(May), 1–7. doi:10.1038/ncomms15469 



O’Connell, A. F., Servello, F. A., Higgins, J., & Halteman, W. (2001). Status and habitat 

relationships of northern flying squirrels on Mount Desert Island, Maine. Northeastern 

Naturalist, 8(2), 127–136. 

Olson, L. E., Sauder, J. D., Albrecht, N. M., Vinkey, R. S., Cushman, S. A., & Schwartz, M. K. 

(2014). Modeling the effects of dispersal and patch size on predicted fisher (Pekania 

[Martes] pennanti) distribution in the U.S. Rocky Mountains. Biological Conservation, 169, 

89–98. doi:10.1016/j.biocon.2013.10.022 

Parker, G. R., Maxwell, J. W., Morton, L. D., & Smith, G. E. J. (1983). The ecology of the lynx 

(Lynx canadensis) on Cape Breton Island. Canadian Journal of Zoology, 61, 770–786. 

Peers, M. J. L., Thornton, D. H., & Murray, D. L. (2012). Reconsidering the specialist-generalist 

paradigm in niche breadth dynamics: Resource gradient selection by Canada lynx and 

bobcat. PLoS ONE, 7(12). doi:10.1371/journal.pone.0051488 

Peers, M. J. L., Thornton, D. H., & Murray, D. L. (2013). Evidence for large-scale effects of 

competition: niche displacement in Canada lynx and bobcat. Proceedings of the Royal 

Society, 280(1773), 20132495. doi:10.1098/rspb.2013.2495 

Peers, M. J. L., Wehtje, M., Thornton, D. H., & Murray, D. L. (2014). Prey switching as a means 

of enhancing persistence in predators at the trailing southern edge. Global Change Biology, 

20(4), 1126–1135. doi:10.1111/gcb.12469 

Pitt, J. A., Larivière, S., & Messier, F. (2008). Survival and body condition of raccoons at the 

edge of the range. Journal of Wildlife Management, 72(2), 389–395. doi:10.2193/2005-761 

Pokallus, J. W., & Pauli, J. N. (2015). Population dynamics of a northern-adapted mammal: 

Disentangling the influence of predation and climate change. Ecological Applications, 

25(6), 1546–1556. doi:10.1111/oik.01559 

Poley, L. G., Pond, B. A., Schaefer, J. A., Brown, G. S., Ray, J. C., & Johnson, D. S. (2014). 

Occupancy patterns of large mammals in the Far North of Ontario under imperfect detection 

and spatial autocorrelation. Journal of Biogeography, 41(1), 122–132. 

doi:10.1111/jbi.12200 

Post, E. (2005). Large-scale spatial gradients in herbivore population dynamics. Ecology, 86(9), 

2320–2328. 

Pozzanghera, C., Sivy, K., Lindberg, M., & Prugh, L. (2016). Variable effects of snow 

conditions across boreal mesocarnivore species. Canadian Journal of Zoology, 94, 697–

705. doi:10.1139/cjz-2016-0050 

Preuss, T. S., & Gehrig, T. M. (2007). Landscape analysis of bobcat habitat in the northern 

Lower Peninsula of Michigan. Journal of Wildlife Management, 71(8), 2699–2706. 

doi:10.2193/2006-389 



R Development Core Team. (2018). R: A Language and Environment for Statistical Computing. 

Accessed on 12 December 2018 

Raine, M. R. (1987). Winter food habits and foraging behaviour of fishers (Martes pennanti) and 

martens (Martes americana) in southeastern Manitoba. Canadian Journal of Forest 

Research, 65, 745–747. 

Raine, R. M. (1983). Winter habitat use and responses to snow cover of fisher (Martes pennanti) 

and marten (Martes americana) in southeastern Manitoba. Canadian Journal of Zoology, 

61(1), 25–34. 

Reed, G. C., Litvaitis, J. A., Ellingwood, M., Tate, P., Broman, D. J. A., Sirén, A. P. K., & 

Carroll, R. P. (2017). Describing habitat suitability of bobcats (Lynx rufus) using several 

sources of information obtained at multiple spatial scales. Mammalian Biology - Zeitschrift 

Für Säugetierkunde, 82, 17–26. doi:10.1016/j.mambio.2016.10.002 

Rempel, R. S. (2011). Effects of climate change on moose populations: Exploring the response 

horizon through biometric and systems models. Ecological Modelling, 222(18), 3355–3365. 

doi:10.1016/j.ecolmodel.2011.07.012 

Richer, M. C., Crête, M., Ouellet, J. P., Rivest, L. P., & Huot, J. (2002). The low performance of 

forest versus rural coyotes in northeastern North America: Inequality between presence and 

availability of prey. Ecoscience, 9(1), 44–54. 

Robson, K. M., Lamb, C. T., & Russello, M. A. (2016). Low genetic diversity, restricted 

dispersal, and elevation-specific patterns of population decline in American pikas in an 

atypical environment. Journal of Mammalogy, 97(2), 464–472. 

doi:10.1093/jmammal/gyv191 

Rode, K. D., Regehr, E. V., Douglas, D. C., Durner, G., Derocher, A. E., Thiemann, G. W., & 

Budge, S. M. (2014). Variation in the response of an Arctic top predator experiencing 

habitat loss: Feeding and reproductive ecology of two polar bear populations. Global 

Change Biology, 20(1), 76–88. doi:10.1111/gcb.12339 

Roy-Dufresne, E., Logan, T., Simon, J. A., Chmura, G. L., & Millien, V. (2013). Poleward 

expansion of the white-footed mouse (Peromyscus leucopus) under climate change: 

Implications for the spread of lyme disease. PLoS ONE, 8(11). 

doi:10.1371/journal.pone.0080724 

Rubidge, E. M., Monahan, W. B., Parra, J. L., Cameron, S. E., & Brashares, J. S. (2011). The 

role of climate, habitat, and species co-occurrence as drivers of change in small mammal 

distributions over the past century. Global Change Biology, 17(2), 696–708. 

doi:10.1111/j.1365-2486.2010.02297.x 

Schaefer, J. A. (2003). Long-term range recession and the persistence of caribou in the taiga. 

Conservation Biology, 17(5), 1435–1439. doi:10.1046/j.1523-1739.2003.02288.x 



Schwartz, M. K., Copeland, J. P., Anderson, N. J., Squires, J. R., Inman, R. M., McKelvey, K. 

S., … Cushman, S. A. (2009). Wolverine gene flow across a narrow climatic niche. 

Ecology, 90(11), 3222–3232. doi:10.1890/08-1287.1 

Scully, A. E., Fisher, S., Miller, D. A. W., & Thornton, D. H. (2018). Influence of biotic 

interactions on the distribution of Canada lynx (Lynx canadensis) at the southern edge of 

their range. Journal of Mammalogy, 99(4), 760–772. doi:10.1093/jmammal/gyy053 

Sievert, P. R., & Keith, L. B. (1985). Survival of snowshoe hares at a geographic range 

boundary. Journal of Wildlife Management, 49(4), 854–866. doi:10.2307/3801358 

Simon, J. A., Marrotte, R. R., Desrosiers, N., Fiset, J., Gaitan, J., Gonzalez, A., … Millien, V. 

(2014). Climate change and habitat fragmentation drive the occurrence of Borrelia 

burgdorferi, the agent of Lyme disease, at the northeastern limit of its distribution. 

Evolutionary Applications, 7(7), 750–764. doi:10.1111/eva.12165 

Simons-Legaard, E. M., Harrison, D. J., Krohn, W. B., & Vashon, J. H. (2013). Canada lynx 

occurrence and forest management in the Acadian Forest. Journal of Wildlife Management, 

77(3), 567–578. doi:10.1002/jwmg.508 

Simons-Legaard, E. M., Harrison, D. J., & Legaard, K. R. (2018). Ineffectiveness of local zoning 

to reduce regional loss and fragmentation of wintering habitat for white-tailed deer. Forest 

Ecology and Management, 427(May), 78–85. doi:10.1016/j.foreco.2018.05.027 

Simons-Legaard, E. M., Harrison, D. J., & Legaard, K. R. (2016). Habitat monitoring and 

projections for Canada lynx: Linking the Landsat archive with carnivore occurrence and 

prey density. Journal of Applied Ecology. doi:10.1111/1365-2664.12611 

Sirén, A. P. K., Pekins, P. J., Kilborn, J. R., Kanter, J. J., & Sutherland, C. S. (2017). Potential 

influence of high-elevation wind farms on carnivore mobility. Journal of Wildlife 

Management, 1–8. doi:10.1002/jwmg.21317 

Small, R. J., & Keith, L. B. (1992). An experimental study of red fox predation on arctic and 

snowshoe hares. Canadian Journal of Zoology, 70(8), 1614–1621. 

Small, R. J., Keith, L. B., Barta, R. M., Small, R. J., Keith, L. B., & Barta, R. M. (1992). 

Demographic responses of arctic hares Lepus arcticus placed on two predominantly forested 

islands in Newfoundland. Oikos, 15(2), 161–165. 

Spencer, W., Rustigian-Romsos, H., Strittholt, J., Scheller, R., Zielinski, W., & Truex, R. (2011). 

Using occupancy and population models to assess habitat conservation opportunities for an 

isolated carnivore population. Biological Conservation, 144(2), 788–803. 

doi:10.1016/j.biocon.2010.10.027 



Squires, J. R., Decesare, N. J., Kolbe, J. A., & Ruggiero, L. F. (2010). Seasonal resource 

selection of Canada lynx in managed forests of the Northern Rocky Mountains. Journal of 

Wildlife Management, 74(8), 1648–1660. doi:10.2193/2009-184 

Stephens, T., Wilson, S. C., Cassidy, F., Bender, D., Gummer, D., Smith, D. H. V., … 

Moehrenschlager, A. (2018). Climate change impacts on the conservation outlook of 

populations on the poleward periphery of species ranges: A case study of Canadian black-

tailed prairie dogs (Cynomys ludovicianus). Global Change Biology, 24(2), 836–847. 

doi:10.1111/gcb.13922 

Street, G. M., Fieberg, J., Rodgers, A. R., Carstensen, M., Moen, R., Moore, S. A., … Forester, J. 

D. (2016). Habitat functional response mitigates reduced foraging opportunity: implications 

for animal fitness and space use. Landscape Ecology, 31(9), 1939–1953. 

doi:10.1007/s10980-016-0372-z 

Suffice, P., Asselin, H., Imbeau, L., Cheveau, M., & Drapeau, P. (2017). More fishers and fewer 

martens due to cumulative effects of forest management and climate change as evidenced 

from local knowledge. Journal of Ethnobiology and Ethnomedicine, 13(1), 51. 

doi:10.1186/s13002-017-0180-9 

Sultaire, S. M., Pauli, J. N., Martin, K. J., Meyer, M. W., & Zuckerberg, B. (2016). Extensive 

forests and persistent snow cover promote snowshoe hare occupancy in Wisconsin. Journal 

of Wildlife Management, 1–12. doi:10.1002/jwmg.21083 

Sultaire, S. M., Pauli, J. N., Martin, K. J., Meyer, M. W., Notaro, M., & Zuckerberg, B. (2016). 

Climate change surpasses land-use change in the contracting range boundary of a winter-

adapted mammal. Proceedings of the Royal Society B, 283, 20153104. 

doi:10.1098/rspb.2015.3104 

Thibault, I., & Ouellet, J.-P. (2005). Hunting behaviour of eastern coyotes in relation to 

vegetation cover, snow conditions, and hare distribution. Ecoscience, 12(4), 466–475. 

doi:10.2980/i1195-6860-12-4-466.1 

Trainor, A. M., Schmitz, O. J., Ivan, J. S., & Shenk, T. M. (2014). Enhancing species distribution 

modeling by characterizing predator – prey interactions. Ecological Applications, 24(1), 

204–216. doi:10.1890/13-0336.1 

Turgeon, G., Vander Wal, E., Massé, A., & Pelletier, F. (2015). Born to be wild? Response of an 

urban exploiter to human-modified environment and fluctuating weather conditions. 

Canadian Journal of Zoology, 93, 315–322. doi:10.1139/cjz-2014-0263 

van de Kerk, M., Verbyla, D., Nolin, A. W., Sivy, K. J., & Prugh, L. R. (2018). Range-wide 

variation in the effect of spring snow phenology on Dall sheep population dynamics. 

Environmental Research Letters, 13, 1–13. doi:10.1088/1748-9326/aace64 



Vanbianchi, C., Gaines, W. L., Murphy, M. A., Pither, J., & Hodges, K. E. (2017). Habitat 

selection by Canada lynx: making do in heavily fragmented landscapes. Biodiversity and 

Conservation, 26(14), 3343–3361. doi:10.1007/s10531-017-1409-6 

Villafuerte, R., Litvaitis, J. A., & Smith, D. F. (1997). Physiological responses by lagomorphs to 

resource limitations imposed by habitat fragmentation: implications for condition-sensitive 

predation. Canadian Journal of Zoology, 75(1), 148–151. doi:10.1139/z97-019 

Walpole, A. A., Bowman, J., Murray, D. L., & Wilson, P. J. (2012). Functional connectivity of 

lynx at their southern range periphery in Ontario, Canada. Landscape Ecology, 27(5), 761–

773. doi:10.1007/s10980-012-9728-1 

Walsh, L. L., & Tucker, P. K. (2018). Contemporary range expansion of the Virginia opossum 

(Didelphis virginiana) impacted by humans and snow cover. Canadian Journal of Zoology, 

96(2), 107–115. doi:10.1139/cjz-2017-0071 

Wattles, D. W., Zeller, K. A., & DeStefano, S. (2018). Range expansion in unfavorable 

environments through behavioral responses to microclimatic conditions: Moose (Alces 

americanus) as the model. Mammalian Biology. doi:10.1016/j.mambio.2018.05.009 

Webb, S. M., Anderson, R. B., Manzer, D. L., Abercrombie, B., Bildson, B., Scrafford, M. A., & 

Boyce, M. S. (2016). Distribution of female wolverines relative to snow cover, Alberta, 

Canada. Journal of Wildlife Management, 80(8), 1461–1470. doi:10.1002/jwmg.21137 

Weidman, T., & Litvaitis, J. A. (2011). Can supplemental food increase winter survival of a 

threatened cottontail rabbit? Biological Conservation, 144(7), 2054–2058. 

doi:10.1016/j.biocon.2011.04.027 

Weigl, P. D. (1978). Resource overlap, interspecific interactions and the distribution of the flying 

squirrels, Glaucomys volans and G . sabrinus. The American Midland Naturalist, 100(1), 

83–96. 

Wells, M. C., & Bekoff, M. (1982). Predation by wild coyotes: behavioral and ecological 

analyses. Journal of Mammalogy, 63(1), 118–127. 

Werner, J. R., Krebs, C. J., Donker, S. A., Boonstra, R., & Sheriff, M. J. (2015). Arctic ground 

squirrel population collapse in the boreal forests of the Southern Yukon. Wildlife Research, 

42(2), 176. doi:10.1071/WR14240 

Whiteman, J. P., & Buskirk, S. W. (2013). Footload influences wildlife use of compacted trails 

in the snow. Wildlife Biology, 19(2), 156–164. doi:10.2981/12-112 

Williams, C. K., Ives, A. R., & Applegate, R. D. (2003). Population dynamics across 

geographical ranges: Time-series analyses of three small game species. Ecology, 84(10), 

2654–2667. 



Wilson, K. S., Pond, B. A., Brown, G. S., & Schaefer, J. A. (2018). The biogeography of home 

range size of woodland caribou Rangifer tarandus caribou. Diversity and Distributions, 

(August 2018), 205–216. doi:10.1111/ddi.12849 

Wilson, P. J., Robitaille, J.-F., Bowman, J. C., Tully, S. M., Koen, E. L., Kyle, C. J., & Carr, D. 

(2007). Rapid homogenization of multiple sources: Genetic structure of a recolonizing 

population of fishers. Journal of Wildlife Management. doi:10.2193/2006-274 

Windberg, L. A., & Keith, L. B. (1978). Snowshoe hare populations in woodlot habitat. 

Canadian Journal of Zoology, 56, 1071–1080. 

Wirsing, A. J., Steury, T. D., & Murray, D. L. (2002). A demographic analysis of a southern 

snowshoe hare population in a fragmented habitat: evaluating the refugium model. 

Canadian Journal of Zoology, 80(1), 169–177. doi:10.1139/z01-214 

Wolfe, M. L., Debyle, N. V., Winchell, C. S., & McCabe, T. R. (1982). Snowshoe hare cover 

relationships in northern Utah. Journal of Wildlife Management, 46(3), 662–670. 

Wolff, J. O. (1980). The role of habitat patchiness in the population dynamics of snowshoe hares. 

Ecological Monographs, 50(1), 111–130. doi:10.2307/2937249 

Wolff, J. O. (1996). Coexistence of white-footed mice and deer mice may be mediated by 

fluctuating environmental conditions. Oecologia, 108(3), 529–533. 

doi:10.1007/BF00333730 

Wood, C. M., Witham, J. W., & Hunter, M. L. (2016). Climate-driven range shifts are stochastic 

processes at a local level: two flying squirrel species in Maine. Ecosphere, 7(2), 1–9. 

doi:10.1002/ecs2.1240 

Yandow, L. H., Chalfoun, A. D., & Doak, D. F. (2015). Climate tolerances and habitat 

requirements jointly shape the elevational distribution of the American pika (ochotona 

princeps), with implications for climate change effects. PLoS ONE, 10(8), 1–21. 

doi:10.1371/journal.pone.0131082 

Zielinski, W. J., Tucker, J. M., & Rennie, K. M. (2017). Niche overlap of competing carnivores 

across climatic gradients and the conservation implications of climate change at geographic 

range margins. Biological Conservation, 209(March), 533–545. 

doi:10.1016/j.biocon.2017.03.016 

Zielinski, W. J., Truex, R. L., Schlexer, F. V, Campbell, L. A., & Carroll, C. (2005). Historical 

and contemporary distributions of carnivores in forests of the Sierra Nevada. Journal of 

Biogeography, 32, 1385–1407. doi:10.1111/j.1365-2699.2004.01234.x 

Zimova, M., Mills, L. S., & Nowak, J. J. (2016). High fitness costs of climate change induced 

camouflage mismatch in a seasonally colour moulting mammal. Ecology Letters, 19, 299–

307. doi:10.1111/ele.12568 


